In the present methodology, we have reported the synthesis of substituted phenyl quinoxaline derivatives by using 1,2-phenylenediamines and α-tosyl ketones in presence of L-Proline as a catalyst and dichloromethane as solvent. This methodology is useful for the synthesis of quinoxaline derivatives with high yields..
INTRODUCTION
Quinoxaline is a mostly used heterocyclic compound, which has been subjected to a large variety of structural modifications in order to synthesize derivatives with different biological and medicinal properties [1] [2] [3] [4] [5] such as antidepressant, 6 anticancer, 7 antiinflammatory, 8, 9 antimicrobial 10,11 and antiviral 12, 13 .Some of the important reports on quinoxaline derivatives such as microwave-assisted synthesis of quinoxalines derivatives from o-phenylenediamine, 1, 2-dicarbonyl compounds and iodine as catalyst 14 . Kumar A. and co-workers demonstrated synthesis of quinoxaline using glyoxal and o-phenylenediamine derivatives in acetonitrile 15 Mohga M. Badran reported piperidine catalyzed reaction between 3-methyl quinoxaline, aromatic aldehyde and acetic anhydride for the preparation of 3-substituted styrylquinoxalin-2(1H)-ones 16 .Thakuria H.and Das G. described the synthesis of 3-methyl quinoxaline-2-one by condensation of o-phenylenediamine with pyruvic acid in DMF 17 . Islami R. M. and Hassani Z. developed an ecofriendly synthesis of quinoxalines derivatives from o-phenylenediamine and α-hydroxy ketones in acetic acid via two methods: microwave irradiation and simple heating 18 . Ghadari R. and co-workers demonstrated synthesis of6-hydroxy-benz-quinoxaline-2, 3-dicarbonitrile from diaminomaleonitrile, 2-hydroxy-1,4-naphthoquinone in acetic acid at room temperature 19 .J. S. Sandhu used 1,2-diamine, 1,2-diketone, RuCl3.xH2O and [bmim]PF6for the synthesis of 2,3-Diphenylquinoxaline 20 . Another methodology for the synthesis of quinoxaline derivatives involved condensation of o-phenylenediaminediamines with α-bromoketones, and epoxides [21] [22] [23] [24] . Other notable approaches involve the employment of various nitro compounds, such as o-nitroaminobenzenes, o-halonitrobenzenes, and α-nitroketeneN,S-anilinoacetals [25] [26] [27] . Therefore, to achieve the green synthetic method for the synthesis of highly functionalized quinoxaline derivatives herein, we developed a facile synthesis of substituted quinoxalines from α-functionalized ketones such as alpha tosyl ketone. Our continuing interest in such ketones as intermediates and the organic reactions in aqueous media prompted us to explore the reactions of α-tosyl ketones with benzene-1,2-diamine and 2-aminophenol in basic media. As a result, we successfully achieved an environmentfriendly process for the synthesis of substituted quinoxalinesunder very mild conditions, with good yield and synthesized compounds will be evaluated for antimicrobial activity.
EXPERIMENTAL
All chemicals and reagents were of analytical grade and α-tosyl ketones were synthesized using known procedure. Melting points were taken in open capillary tubes using super fit melting apparatus and are uncorrected.
Synthesis of Substituted2-phenylquinoxaline
General Procedure for the Synthesis of 2-phenylquinoxaline A mixture of α-tosyl ketones (1.0 mmol) and 1,2-diamine (1.0 mmol) in the presence of L-proline(10 mmol %) in dichloromethane (20 mL). The reaction mixture was stirred at room temperature for 8-9 hr. The completion of the reaction was monitored by TLC by using petroleum ether and ethyl acetate (8: 2) as an eluent. The reaction mixture was poured into crushed ice, extracted with ethyl acetate (3 x 25 mL), dried and purified by crystallization from ethyl alcohol to give the corresponding products.
RESULTS AND DISCUSSION
Initially, we concentrated on the reaction of 1-(4-bromophenyl)-2-tosylethanone (1.0 mmol) and 1,2-phenylenediamine (1.0 mmol) were dissolved in dichloromethane (20 mL) and L-proline(10 mmol %) was added with constant stirring at room temperature and the mixture was stirred for 8 hr. TLC indicated the disappearance of the starting material. The reaction mixture was poured into crushed ice, extracted with ethylacetate (3 x 25 mL) and dried over Na2SO4. The solvent was removed under vacuum and purified by crystallization from ethyl alcohol to give the corresponding products. The cyclization reaction proved to be suitable for α-tosyl ketones affording the corresponding substituted quinoxaline, with good yields (Table-1 
CONCLUSION
In conclusion, a superficial and suitable methodology developed for the synthesis of substituted quinoxalines from the reaction of α-tosyl ketones with O-phenyl diamine, using catalyst L-Proline and dichloromethane, as a solvent with moderate-to-good yields. The methodology is associated with the ecofriendly process, very mild conditions, good yield, particularly in relation to the recent environmental concerns.
